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Summary 

This ~aner introduces the ~renaration of 

th I!' b " 119 C'b b ' d' t· e 1088 auer oource 0 Y lrra la lng 

natural 3n metal with 32Mev ~-~articles from 

cyclotron usinE (~,~n) reaction, x<4. 
".Iter 119~b wnc chemically sc)arated from 

Te, 
::rocec~uro 

119;;b 

diffusion and chemical 
o I . 1 1 9 C'b ( Sb) " lor mnIlng ~ ~ an~ 

" Mossb~uer source, recuectively, The 
" meosuremcmt ':r:cc- ,ieforme',~ on a self-ma.de Hoss-

b3uer :C' ~,ec trometer. j'loreover, the -~larabola­

Lorentzian least souare fits were use6 to ana-
" lyze MOGsbauer snectra both in single line and 

doub13 ~ine in c0~iCeration of a quadru~loe 

~Jlit of 0.~O(2)mm/s for absorber Sn02 " The 

isomer shifts are -1.79(6)mm/s and 0.097(70) 

/ ~ 1 1 S.,) ,1 1 ) .-" _. mOl s _cor .Jb(.:;b ".nc, ,Jb 2v
j

, res,lectlvely. 

The results show that the ~hemicol Drocess 

~e used is suitable for separating Sb, the di­

ffu~lon temnerature 535°~ (Td=0.G5Tm, Tm is 

molting tem~erature) and temperature-keeping 

ti~}c c~rc a0eouate, too. 

Introduction 

" Th~ Ion-im~lantation Moscbauer spectro-

SC00Y hac been evelo~c~ ra~i~ly i~ recent de­

ca~e, it ie an important method for investigat­

in3 microsco~ic variation of the lattice 

structure ciu,'? to ion do',in;,;. "ith thi.s method, 

the lnttice 0~m2ce caused by ion irradiation, 

the sites of ,o]ing atoms in the lattice and 

their aGGreGation can be observed and the dy­

namics of the defect and im]urity atoms can be 

studie;. in c;.ifferent teml)erature as '.'Iell. 

It his been ~roved that the radioactive 

ion-im,lontcltion is the most effective methed 
" in ion-imo'lantation Hossbauer slJectroscollY. 

The impurity ions implanted play both the pro­

jectiles ~hich cause lattice damage and the 

probe. The requirement for the dose of radio­

active ions, therefore, can be considerably 
reduced, with 119msn , 119sb , ane 57 co , for 

instance, several hundred nano curie activeti­

es are only needed. Under the condition of 

low dose implantation the overlan of cascade 

collision can be neglected, therefore, the 

study of individual cascade turns out to be 

possible. 

No~ the rroblem is how to search for a 
" suitable radioactive Mossbauer nuclide as an 

implanted source. ~ith large recoil free fra­

ction, high extraction efficiency for isotope 

se~arator as well as short life-time for pre­

venting separator from contamination are 
necessary to the source. The 119sb , 11 9msn , 

133Xe , 129Te , 57 co , and 83Kr sources (1-4) 

are ~idely used, especially 119Sb is adopted 

by university of Aarhus in Denmark and Univer­

sity of Gronigen in the Netherlands, it is 

produced by reaction of (d,n), (~,2n)(3) and 

(D,3n).(5) The 119Sb with the half-life of 38h 

~eca; to 119msn by electron capture. In 

room temperature it has a reasonable recoil­

free fraction both in metal and semiconductor. 

This paper introduces the preparation of the 

" Mossbauer source of Sb(Sb) and Sb20
3

• 
119Te isomer (4.7d) was produced by irra­

diating natural Sn metal with 32Mev ~-parti­
cles from cyclotron of Shanghai Institute of 

Nuclear Research. After 119Sb was chemically 

separated from Te, the electroplating, diffu­

sion and chemical processing were used to make 
" these Mossbauer sources, respectively, and the 

quality of them was 9xamined by (-ray spectra 
" and Mossbauer spectra. 
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Preparation 

A piece of natural Sn(99.999%) was rol-
led to a flat disk and molten on the surface 

of a silver plate at about 2500C. The thick­

ness of the Sn target was about 200mg/cm2 

which was kept by cuttinB the extra part using 

lathe. The target was irradiated with 32Mev rJ.­

particles with water cooling. The beam current 

was 5~~ and the total dose was 100~Ah. Rxcept 
for 117Te and long life-time 121 Te the main 

product was 119Te • Figure l(a) shows typical 

,-ray spectra detected by 3i(Li) detector be­

fore chemical separation. 
The 119Te produced by irradiating natural 

Sn metal contained both 119gTe (Tt:::16h) a.nd 
119mTe (4.7d). They decay to 119Sb through 
119gT a~;:c 119cb nd 119mTe ~C 119rb 

52 e ,~a 52 '" , 
respectively. Therefore Te has to be first 

seoarated from the target, then Sb was senara­

ted from Te. 

The irradiated Sn target was senarated 

from the hg illate by dissolving it in concen­

trated hot HC1. A black residue which carries 
119Te was deposited. The Te was extracted 

from the residue with concentrated HNO~(8 

drons)+1ml HCl in which 5mg Te carrier~99.999 
%) was added. Some concentrated Hel was added 

to remove HN0
3 

by fuming. The elemental Te 

was precipitated from 4N Hel with S02 gas, 
then evaporationg the liquid in a water bath 

at ~ 1000e for '+0 minutes. The Te precipitation 

was repeated several times in order to reduce 

the contamination with Sn. After 4 days, the 
38-h 119Sb activity was extracted from the 

purified Te using the same ;Jrocess Cl.S mention­

ed 2.bove exceot that 3mg Sb carrier \'las added 

in stead of Te carruer. ~hen Te reduced with 

502 gas was extracted the liquid was evapora­

ted by infrared h~atinB to a suitable volume 

for use. Figure 1(b) shows the (-ray spectrum 

underwent above chemical seTlaration. The 
remaining Te can be senarated for 119Sn after 

another 4 days growth. 
" To ;)re,Ja.re the Hossba.uer source Sb(Sb), 

the ~)Uri fied Sb powder (99. 9995~) Vias mol ten 

on a conper bath in d?pth 01 0.2mm in H2 
atmosnhere, then mounted in the elpctroplated 

h2th. ~.c Ll?ctrolyte was 8% H2S0
4

, the area 

electroplated was 5mm in diameter. Electro-

~lntinc 12.sted tun hours a~ current of 20rn~ 

and at temnerature of 5no C. The electrollnt~~ 
sample vas annealed in H2 ntmos:here at tem­
nerature of 5350 in 30 minutes, then coolHd 
down slo'.'1ly. 

" ,cor ::re ''''.ring the Jlossbauer source :3b20 3 , 
severe.l dro.);~ of SbCI L solution were taken 

J 
from the second time ~C~2r2.tc~ 301ution. 
After drying several ml H20 was added, them 

heatinG ~'nd st',,~.ro.ting by cintrifuc,e, the 

':Ihite Sb~O~ \'ras0recir·.iteci from 'L)O end 
C.) c "-

solution. Fin2.1ly the i)b20)~ ·."2.S reP-lOved 
=:~~L~Ol-~ 

onto 

2 cheet of filter i)~"er throut:;h rinsing it 

severnl times 2nJ dryins it by infrnred l~m~, 
n 119 ~b (I 

~e got the M08Sbo.uer cource of 0 2~3. 

" ~he Mossbauer s~ectra TIere me~sured by a 

self-made i:I~csbJuer c,)(~ctrometor \'11th conc.:tcmt 

EJ.cceleration. '1'18 ;;c.I(".'l) scintilL'.tor \'10.;: 

used to detect the f-rays, 2 ;:heet of film 

'.'Iith thickneF;3 of O.OLfm!!1 ':"',s in8erb"l~ oet':,ee,1 

source c.nd absorber to reciuce the 25.3Kev 

cho.racteristic x-r-:ys of :;n 2.toms. j"igure 2 
II 1 10 

sho\'ls the Hoscbauer sncctrc. of '~b(~b) and 

119Sb203. The isomer :::hiftr, line~icJths and 

relo.tive trcmsmission shol,'!al.in l'2ble 1. 'i'hey 

vere obtained by le2.st souere fitting of 

Lorcntzian lines. The absorber 5n02 with 2 

small quadru~ole splitting of O.5(2)mm/:::(6) 

was used. So the snectra Dere not only fitted 

vii th single line but also double line taking 

into account this splitting. 

Table 1 also sho\'!s the results obtained 
11 0 ,. h '. t ' by using ea /SnO~ source wnlC was lmyor eu 

from Radiochemico.l/ centre ['.:ng12no. !\mersh::'.m. 

The result pointed out that the linewidths of 
the 119Sb (Sb) and 119Sb207 are narrower tho.n 

J 
that of CaSnO_ and the transmisstion rate for 

) 
119Sb (Sb) is larger than that of Casn0

3
, 

although the Debye temnerature (2100 C) of Sb 
(Sb)(7) is less than the values of call9msn03. 

It was also confirmed that the chemical pro­

cess we us,ed is suitable for separating Sb 

from Y-ray s;::>ectra of figure 1. After chimic?l 

procedure the intensity of the characteristic 

X-ray of Sb at.energy 0f 26.4Kev was ereatly 

reduced, apparently there was no Te chara­

cteristic X-ray a;::>peared in source of 
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C 11 9m" 0 
8. 0D~ " 

-" 
From the highe r trans mission r Rt e for 

11 9Sb ( Sb), it proves tha t t he diffus ion tem­

perature of 535°C (Td=O. 85Tm, Tm i s melting 

temperature) an d t empe r a tur e - keening t ime a r e 

adeQu a t e , too. 

" 

'l'able 1. IIype r f ine -oar ame ters f rom 
11 

l east- sa a r es fits to Mossb a ue r 
" t r" f 11 9 c'b( "b ) 119L" 0 

s~)ec r " 0 ,) ,:J , ')°2 3 
a n d Ca 11 9m"nO 

oJ 3-

Hossbauer 11 9Sb (;:;b ) 11 9 ,,, 0 
0 ° 2 3 Ca ll 9mSnO ry 

s ource s J 

';\-Linewidth(s) 0 . 87 0 ) 0 . 89 ( 8 ) 0 . 99 (5) 

(mm/s ) ( d) 0 . 77 (4) 0 . 32 ( 3 ) 0 . 90 (4) 

1. S . (mmls) -1. 79(6) 0 . 097 (70) 0 

Transmission 
9.3 3. 3 6 . 2 

r ate ( 5j ) 
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